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(54) [Title of the invention] Elution supply unit 



(57) [Abstract] 

[Purpose of the invention] To realize an elution supply unit and said equipment mounted on 
radioisotope generator to dispense easily the necessary optional fluid quantity of an elution 
for a single elution using vial-replacing generator, which can use the hitherto raw vial. 
[Constituent feature] 1 ) An elution storage tank to collect the potential quantity of the elution 
fluid several times, and 

2) A dispenser for dispensing the necessary optional fluid quantity of an elution for a single 
elution from the elute fluid storage tank, 

3) A storage tank to store the dispensed elution fluid from the radioisotope generator 
mounted with the elution supply unit as a distinguished feature and said equipment 
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[Scope of claims for patent] 

[Description 1] An elution supply unit mounted on radioisotope generator having mechanism 
using a collecting container to collect the eluted daughter nuclide passing the column 
adsorbing radioactive parent nuclide of the elution fluid introduced form the injection 
opening rnouthpart of the elution liquid, 

[Constituent feature] 1) An elution fluid storage tank to collect the potential quantity of an 
elution fluid several times, and 

2) A dispenser for dispense the necessary optional fluid quantity of an elution fluid for the 
single elution from the elution fluid storage tank, and 

3) A storage tank for storing the dispensed the elution fluid from the said elution supply unit 
as a distinguished feature. 

[Description 2] An elution supply unit as mentioned in "Description 1" hereinabove having a 
capacity, which is larger than the single quantity of elution fluid as a distinguished feature 
with a storage tank for storing the dispensed elution fluid. 

[Description 3] A radioisotope generator mounted with an elution supply unit as mentioned 
in "Description 1" and "Description 2" hereinabove. 

[Detailed description of the invention] 

[0001 ] [Industrial field application] The present invention concerns an elution supply unit 
mounted on a radioisotope generator with an injection opening for the elution fluid at the 
time of eluting radioactive isotope from the radioisotope generator. In particular, a 
radioisotope generator mounted with an elution supply unit and said equipment, which may 
dispense easily the necessary optional fluid quantity of an elution fluid for a single elution. 

[0002] [Prior art] The radioisotope generator using molybdenum -99 for the adsorption of 
radioactive parent nuclide over granulated alumina column to elute technetium-99m, which 
is the daughter nuclide in isotonic sodium chloride, is a well know generator Moreover, it is 
used especially in medical treatment. 

[0003] The vial replacing-generator as shown in fig.7 is generator for technetium-99m, which 
replaces the glass vial each time, and it is sold presently on the market. The said generator 
collect column (21 ), which has adsorbed molybdenum-99 within the lead container (20) for 
radiation shielding, and on the other hand, it is connected to the elution fluid injection 
opening (22), and a needle (23) for the elution fluid injection is attached to the said elution 
fluid injection opening, and the other column is connected to the elution fluid flow exit (24) 
and a needle (25) is connected to the said elution fluid flow exist of the said elution fluid for 
the effluence of the elution liquid. 

[0004] At the time of actually using the said technetium-99m generator, a glass vial, filled 
with the necessary isotonic sodium chloride for a certain amount of the necessary single 
elution, (hereinafter referred to as a "single raw vial" or simply "raw vial") (26), is mounted on 
the generator and next a vacuum vial (27) is mounted as a collecting container for the eluted 
daughter nuclide at the said elution fluid flow exist opening. The isotonic sodium chloride 
within the raw vial is adsorbed using the vacuum vial and passes through the column and 
technetium-99m is eluted and collected in the vacuum vial. The said vacuum vial is inserted 
within the collecting container within the embedded lead glass for shielding (28) and the 
shield of the vacuum vial is made in such a way as to allow visual verification. The effective 
period of the said technetium-99m generator is normally about two week, and during this 
period, it is possible to elute repeatedly the technetium-99m according the operations 
hereinabove. 

[005] In order to use the already filled glass with isotonic sodium chloride for the 
above-mentioned technetium-99m generator, several varieties of eluted quantity of the raw 
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vial are allotted to users who should select the necessary eluted quantity at the appropriate 
time. Accordingly, the operation was satisfactory, because it was convenient for the users, 
who were always using specified eluted quantity, to use it. However, there are some users, 
who may like to use a different quantity of the filled elution, and in such event, they had to 
carry operations to remove, with an injector and suchlike, the unnecessary isotonic sodium 
chloride quantity from the said vial in order to adjust the elution quantity. 
In addition, the user had to dispose of the said raw vial as medical waste. 

[0006] Publication of the unexamined application S62-4680 considers a radioisotope 
generator having for objective the making of the necessary optional fluid quantity for a single 
elution. 

The said generator adjust the capacity of the second storage tank and has a device 
structure to dispense within the tank the elution fluid saturated with the required quantity of 
the elution fluid. For this reason, the elution operation compared to the vial-replacing 
generator is difficult for users, who are using always a specified elution quantity, and the 
generator has the defect of being too big and heavy for easy handling. 

[0007] 

[Issues to be solved by the invention] The purpose of the present invention is to remove the 
inconvenience of having the desired fluid quantity harvested, as mentioned in the preceding 
paragraph, and to provide radioactive isotope generator mounted with an elution supply unit, 
and said equipment to allow a simple dispensing of an elution fluid of the necessary optional 
fluid quantity for a single elution using vial replacing generator, which can use the hitherto 
raw vial. 

[0008] 

[Means for resolving the issue] Namely, to actualize an elution supply unit mounted on a 
radioactive isotope generator having a device structure to collect, in the collection container, 
the eluted daughter nuclide through the column, which has adsorbed radioactive parent 
nuclide of the elution fluid introduced from the elution fluid injection opening. 

1 ) An elution fluid storage tank to collect a potential quantity an elution several times, and 

2) A dispenser for dispensing the necessary optional fluid quantity of an elution for a single 
elution from the elution storage tank, 

3) A storage tank to store the dispensed elution fluid from the radioisotope generator 
mounted with an elution supply unit as distinguished feature and other said equipment. 
Fig. 1 shows a pattern diagram of the elution supply unit of the present invention. 

[0009] Elution operations for the radioactive isotope generator may be carried repeatedly 
during the effective period of the radioisotope generator; however, the elution storage tank 
(2) of the present elution supply unit is able to collect a capacity (normally, about 120ml to 
200ml) of elution fluid of possible fluid quantity of elution several times. The elution storage 
tank (2) should be made of materials allowing easy sterilization such as glass and plastic 
alloy. The shape of the elution storage could be any shape, and it is possible to use glass 
type bottles filled with isotonic sodium chloride by the Japanese Pharmacopoeia, which can 
be used also as the elution tank as it is. In addition, it is possible to use a plastic bag (soft 
pack) as used for fluid infusion. In the event of using a specific form of glass bottles, the 
bottle should have an air vent to secure atmospheric pressure with the bottle. Concretely, it 
is desirable to install an air needle having a filter structure to prevent the infestation of 
microbes passing through the air. It is possible to make the filter structure from natural silica 
products, asbestos, membrane-filter and such like, with filtering board of 0.2 to 0.45 
micrometers with a sterilizing absorbent cotton plug. In addition, in the event of using a soft 
pack, an air vent may not be necessary, because the form changes with the discharge of the 
liquid. 

[0010] The dispenser (3) dispenses the optional fluid quantity of elution fluid from the elution 
fluid storage tank, and it should deliver the fluid to the storage tank. For example, the 
delivery tube connected to the inflow and outflow unit should have a construction (for 
example a valve to prevent reversed flow), such a cylinder which allow dispensing the set 
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quantity from the elution fluid storage tank. It is possible to select the appropriate dispenser 
from dispensers having this type of devise structure from the already available dispensers 
on the market. 

[001 1] The storage tank (4) should have a larger capacity than the maximum capacity 
(normally, about 3-20ml) of the necessary elution quantity for a single elution, and should 
have an opening mouthpart at the upper and lower parts of the storage tank, and the said 
opening mouthparts should be mounted with a cork. The upper opening mouthpart should 
have air opening to secure air pressure with the storage tank, the outflow part of dispenser 
should have a fluid delivery pipe. The said air opening mouthpart should be the same air 
opening as used in the elution storage tank. The opening of the lower part should allow 
connecting the injection entrance of the elution fluid of the radioisotope generator and 
should be of the same form of the raw vial for a single elution. The storage tank should allow 
the verification of the dispenser using quantity fluid scale installed on the surface of the tank. 
The material of the storage tank should be made of materials allowing easy sterilization 
such as glass and plastic alloy. 

[0012] The delivery pipes, the air needle, cork and all parts used for the present elution 
supply unit should be made of materials such as plastic, metallic products, and rubber 
products, which. should allow easy sterilization and should maintain the elution supply unit in 
a sterile state after sterilization. 

— 3— 

[0013] The parts of the elution storage tank, dispenser and storage tank and suchlike should 
be housed in a case to allow easy, safe, and correct mounting of the elution supply unit on 
the radioisotope generator. The said cases at the storage tank should have a guide to allow 
easy connection to the elution fluid injection opening of the radioisotope generator and a 
window to allow verification of the dispensed fluid quantity to the storage tank. In addition, a 
lock to fix the elution supply unit body and radioisotope generator are desirable. 

[0014] The material of the said case should be strong, light and economical. More 
concretely, it should be made of plastic or specially processed paper and such like. 

The case may be partially or completely transparent. 

In such event, it would be possible to verify the dispensed fluid quantity to the storage tank 
without having to install a window. In the event that the elution fluid may change due to 
exposure to sunlight, an opaque case may be used, and the case may be coated in brown 
color and suchlike to shield them against sunlight. In addition, suitable partitions or buffer 
material should be used to fix the various parts within the case. 

[0015] The elution supply unit can be suitably used with a radioisotope generator equipped 
with a safety devise allowing the mounting of an initially depressurized vacuum vial after 
mounting the raw vial. 

[0016] For the present elution supply unit to be operational, it must have (1 ) the storage tank 
of the elution supply unit connected to the injection entrance opening of the radioisotope 
generator and mounted and fixed on the said elution supply unit. 

(2) The said elution supply unit should make use of the installed dispenser to dispense the 
necessary optional fluid quantity of the elution fluid of a single elution and store it in the 
storage tank. 

(3) The elution fluid outflow opening of the said radioisotope generator should be mounted 
on the vacuum vial stored in the shield for the collecting container, and should elute and 
collect the radioactive daughter nuclide. 

Once the said elution supply unit is set on the radioisotope generator, it should be possible 
to use repeatedly the said radioisotope generator within the effective period and without 
removing it by repeatedly operating (2) and (3) above. In addition, after use, the 
manufacturer may recycle both, the elution supply unit and the radioisotope generator, 
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which removes the problem of having the user disposing of them. 
[0017] 

[Working example] The following is a working example of the present invention. 

[0018] Fig. 2 shows the elution supply unit of the present invention. The present equipment 
has a case (1) made of brown colored transparent acrylic board, in which is located the 
elution fluid storage tank (2) for collection the fluid quantity of an elution fluid of a potential 
elutions several times, and a dispenser (3) for dispensing the necessary optional quantity of 
the elution fluid for a single elution, and storage tank (4) to store the dispensed elution fluid. 

[0019] The elution fluid storage tank (2) has a bottle made of glass to deliver approximately 
150ml of isotonic sodium chloride attached to a rubber cork at the opening mouthpart, and 
an air needle (6) for securing air pressure within the elution storage tank, and a primary fluid 
delivery pipe (7) for the outflow of the isotonic sodium chloride. The said air needle allows 
the air to flow and has a filter device structure to prevent the infiltration of microbes. 

[0020] The dispenser (3) has a scale (9) to set the desired quantity, and a cylinder (10) to 
deliver from the secondary fluid delivery pipe (13) outflow mouthpart (12) the adsorbed 
isotonic sodium chloride from the primary fluid delivery pipe (7) passing through the inflow 
mouthpart of the dispenser to the storage tank (4), by simply moving the cylinder up and 
down. 

[0021] The storage tank (4) has glass type vial with a capacity of approximately 20ml at the 
opening mouthpart of the upper and lower part, and each of the respective opening 
mouthparts has a rubber type cork. The opening mouthpart (14), has an air needle (6) to 
secure the air pressure within the storage tank and a secondary fluid delivery pipe (13). In 
addition as shown in Fig. 6 (A), it is suitable to install, on the storage tank's flank, a fluid 
quantity scale to verify the dispensed fluid quantity. For the lower part opening, as shown in 
Fig. 6, the opening mouthpart has the same form as the raw vial (26) and it is connected to 
the elution fluid injection entrance opening (22) of the radioisotope generator. 

[0022] Fig. 3 and Fig. 4, for a separate illustrative embodiment of the invention, use a fluid 
infusion pack made of a plastic bag (soft bag) as the elution fluid storage tank with a storage 
capacity of approximately 200ml. In such event, an air vent may not be necessary because 
the form changes with the discharge of the liquid. 

[0023] The case (1) holding the elution storage tank, dispenser, and storage tank, a guide 
fitting (16), to allow easy connection to the elution fluid injection entrance opening (22) of 
storage tank of the radioisotope generator, was installed with a window (17) to verify the 
dispensed fluid quantity to the storage tank. In addition, a lock devise structure was installed 
on the case to fix the elution supply unit body and radioisotope generator as shown in Fig. 4 

[0024] In addition, as shown in Fig. 5, a scale (18) for setting the fluid quantity, is installed on 
the upper surface of the case, and by fixing a marker (19) on the upper surface of the 
dispenser, it is possible to improve visual verification. 

[0025] 

[Effect of the invention] The present elution supply unit allows easy dispensing of the 
necessary optional fluid quantity of the elution fluid for a single elution. In addition, because 
it can be mounted on and used with the hitherto vial replacing generator, it meets 
conveniently the user's need, who can conveniently select either to use the present elution 
supply unit or the hitherto raw vial at the appropriate time. It also removes, for the 
manufacturers, the necessity to manufacture the hitherto separate radioactive isotope 
generator having a device structure for dispensing the optional fluid quantity, and thus it is 
possible to avoid high costs by producing a small quantity of varied products. 
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[Simple explanations of the figures] 

[Fig. 1] The present invention's pattern diagram for the elution supply unit 

[Fig. 2] The present invention's horizontal projection for the elution supply unit 

[Fig. 3] Lateral view of the separate illustrative embodiment of the invention (plastic bag). 

[Fig. 4] Perspective view of Fig. 3 (plastic bag) 

[Fig. 5] Perspective view of part of the elution supply unit with the case having scale for 
setting the fluid quantity (A), and horizontal projection (b) of the said equipment seen from 
directly above. 

[Fig. 6] Lateral view of the storage tank of the present invention (A) and the hitherto raw vial 
for a single elution (B) 

[Fig. 7] Lateral view of the vial-replacing generator 

[Reference numeral explanation] 

1. Case 

2. Elution storage tank 

3. Dispenser 

4. Storage tank 

5. Cork 

6. Air needle 

7. Primary fluid delivery pipe 

8. Filter device 

9. Scale 

10. Cylinder 

11. Inflow part 

12. Outflow part 

13. Secondary fluid delivery pipe 

14. Upper part opening 

15. Lower part opening 

16. Storage tank' fitting guide 

17. Window for verifying the fluid quantity 

18. Scale for setting the fluid quantity 

19. Setting marker 

20. Lead container for radioactive shielding 

21. Column 

22. Elution fluid injection opening 

23. Needle for elution fluid injection 

24. Elution fluid outflow opening 

25. Needle for elution fluid outflow 

26. Raw vial 

27. Vacuum vial 

28. Shield for the collecting container 
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